A novel homozygous change of CLCN2 (p.His590Pro) is associated with a subclinical form of LeuKoencePhalopathy with Ataxia (LKPAT).
ClC-2 is a plasma membrane chloride channel with widespread expression in the human body, including the brain. Its function is still being studied, although it is thought to have a role in ion and water homoeostasis in the brain. ClC-2 is part of a complex containing GlialCAM and MLC1. Both these genes are associated with autosomal recessive human leukodystrophies with intramyelinic edema.
Biallelic mutations in CLCN2, encoding the ClC-2 channel, have been reported in patients with a rare form of LeuKoencePhalopathy with Ataxia (LKPAT; MIM # 615651). No peculiar neurological features have been reported for this disease, although slight visual impairment due to chorioretinopathy or optic atrophy, mild ataxia, learning disabilities and headaches are recurrent symptoms in patients.
However, MRI shows a typical diagnostic pattern that consists of white matter signal abnormalities in the posterior limbs of the internal capsules, cerebral peduncles, pontine pyramidal tracts and in the middle cerebellar peduncles, associated with lower Apparent Diffusion Coefficient (ADC) values in most cases. Specific anomalies of Brainstem Auditory Evoked Potentials (BAEP) have also been described [1] [2] [3] .
Here, we report on a 52 year-old Moroccan woman presenting with mild and asymptomatic bilateral optic atrophy detected at a routine ophthalmological examination for presbyopia. Best- Table 1 ). To ascertain the role of this mutation on the protein, we compared the subcellular localization of the wild type and mutated ClC-2 protein after transient transfection of VERO cells with the V5-His6-tagged ClC-2 expression plasmid [1] . We demonstrated that the p.His590Pro ClC-2 protein barely reaches the plasma membrane and accumulates within the endoplasmic reticulum, with a pattern similar to the positive control plasmid carrying the known pathogenic p.Ala500Val variant ( Figure 1D ) [1] . These in vitro findings corroborate a pathogenic role for the p.His590Pro missense change.
There have only been eight LKPAT patients described in the literature (Supplementary Table 2 ).
Depienne et al. reported six unrelated cases with homozygous or compound heterozygous mutations in
the CLCN2 gene [1] . A subclinical form of leukodystrophy associated with infertility was also reported in a man with a novel homozygous CLCN2 mutation [2] . More recently, Hanagasi et al. described a 22
year-old woman with paroxysmal kinesigenic dyskinesia due to a homozygous CLCN2 mutation [3] .
Our case resembles other LKPAT cases, characterized by a very mild clinical phenotype despite a clear MRI abnormality involving the pyramidal tracts. This clinical/radiological discrepancy suggests that white matter anomalies could cause intramyelinic edema, which does not impair the axonal function.
Conversely, the compromised chloride channel function may be harmful for the visual and auditory systems, as suggested by the optic atrophy and the BAEP anomalies found in our patient, as well as in the animal model of the disease [4] . The animal model displays a "pure" slowing conduction with preservation of the synchronous activation of potential generators. This pattern is distinct from those observed in the vast majority of genetic or acquired myelin pathologies in which slowing conduction and potential dispersion occur concomitantly. Moreover, myelin disorders are usually characterized by a prevalent slowing conduction in the I-III interval, both in murine models of myelination defects [5] and in human leukodystrophies.
However, a selective increase in the III-V interval is far more common in acquired disorders that determine a brainstem focal lesion.
In conclusion, we report on a novel case of subclinical leukodystrophy associated with CLCN2 mutations. Our case confirms the extreme variable clinical presentation of LKPAT and emphasizes the importance of recognizing specific MRI patterns as a guidance to genetic tests in adult leukoencephalopathies. 
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